Sequence alignment of the LRRK2 N-terminal region (amino acids 1 to 979) with the LRRK1 N-terminal region (amino acids 1 to 275)
Secondary structure elements (NetSurfP 1 ) are indicated: α-helices are red italic, and β-strands yellow underlined. Putative phosphorylation sites #1 described by at least two different groups are double underlined.
In this region, identity rate between LRRK1 and LRRK2 is 4 % (44 / 983, marked with an asterisk (*)), similarity rate is 9 % (93 / 983, marked with a plus sign (+)). For the ankyrin repeats alone, sequence identity and similarity are 14 % (44 / 313) and 30 % (93 / 313), respectively. 
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Sequence alignment of the LRRK2 armadillo repeats
In the N-terminal region of LRRK2 (amino acids 1 to 659), we could detect the presence of 14 putative armadillo repeats. The consensus sequence was calculated such that residues occurring in (more than) 50 % of the repeats are given. Residue conservation is coloured as explained in the consensus (C) sequence (X = any residue, ϕ = hydrophobic residue (A, F, I, L, M, V, W; blue), + = charged residue (D, E, H, K, R; violet), $ = polar, non-charged residue (N, Q, S, T, Y; orange), £ = special amino acids (P, C, G; brown)) and -is a possible insertion or deletion site. Secondary structure elements (NetSurfP 1 ) are indicated: α-helices are red italic, no β-strands were found.
LRRK2 ARMADILLO REPEATS
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Sequence alignment of the LRRK2 ankyrin repeats and the LRRK1 ankyrin repeats
In the N-terminal region of LRRK2 (amino acids 672 to 861), we could detect the presence of 6 putative ankyrin repeats. In the N-terminal domain of LRRK1 (amino acids 1 to 247), we could detect the presence of 7 putative ankyrin repeats. The consensus sequences were calculated such that residues occurring in (more than) 50 % of the repeats are given. Residue conservation is coloured as explained in the consensus (C) sequences (X = any residue, ϕ = hydrophobic residue (A, F, I, L, M, V, W; blue), + = charged residue (D, E, H, K, R; violet), $ = polar, non-charged residue (N, Q, S, T, Y; orange), £ = special amino acids (P, C, G; brown)) and -is a possible insertion or deletion site. Secondary structure elements (NetSurfP 1 ) are indicated: α-helices are red italic, no β-strands were found.
LRRK2 ANKYRIN REPEATS
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Sequence alignment of the LRRK2 LRR domain (amino acids 980 to 1319) with the LRRK1 LRR domain (amino acids 276 to 623)
Secondary structure elements (NetSurfP 1 ) are indicated: α-helices are red italic, and β-strands yellow underlined. Putative phosphorylation sites #1 described by at least two different groups are double underlined. The LRR domains share 23 % (85 / 357) sequence identity and 41 % (147 / 357) sequence similarity. Identical residues are marked with an asterisk (*) and similar residues are marked with a plus sign (+).
HsLRRK2_LRR HsLRRK1_LRR
HsLRRK2_LRR HsLRRK1_LRR
HsLRRK2_LRR HsLRRK1_LRR 
, S1058 5 , S1124 2 , S1253 7 , S1283 7 , S1292
2,7
Sequence alignment of the LRRK2 LRRs and the LRRK1 LRRs
We could detect the presence of 14 putative LRRs for LRRK2 (amino acids 980 to 1319) and LRRK1 (amino acids 275 to 623). The consensus sequence was calculated such that residues occurring in (more than) 50 % of the repeats are given. Residue conservation is coloured as explained in the consensus (C) sequence (X = any residue, ϕ = hydrophobic residue (A, F, I, L, M, V, W; blue), + = charged residue (D, E, H, K, R; violet), $ = polar, non-charged residue (N, Q, S, T, Y; orange), £ = special amino acids (P, C, G; brown)), -is a possible insertion or deletion site and var is a variable region. . This helix is predicted to span residues 1312 to 1326 in LRRK2 9 , which makes it, according to our analysis, part of the LRR and the ROC domain.
LRRK2 LRR REPEATS
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, T1912 7 , S1913 7 , T1967 7,11 , T1969 7, 11 , T2031 6,7,12 , S2032 6,12 , T2035 7, 12 Sequence alignment of the LRRK2 WD40 repeat domain (amino acids 2140 to end) with the LRRK1 C-terminal domain (amino acids 1528 to end)
Secondary structure elements (NetSurfP 1 ) are indicated: α-helices are red italic, and β-strands yellow underlined. LRRK2 risk factor (G2385R) is boxed. Putative phosphorylation sites #1 are double underlined. The identity and similarity scores are 12 % (61 / 501) and 27 % (136 / 501) respectively. Identical residues are marked with an asterisk (*) and similar residues are marked with a plus sign (+). 
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Sequence alignment of the WD40 domain repeats of LRRK2
We could detect the presence of 7 putative WD40 repeats in the C-terminal domain of LRRK2 (amino acid 2143 to 2498). No WD40 repeats were detected in the LRRK1 C-terminal sequence. Also, no other known protein fold was recognized when using the fold recognition server Phyre 13 . At the same time, the WD40 fold was positively detected for the LRRK2 C-terminal domain via Phyre. The consensus sequence was calculated such that residues occurring in (more than) 50 % of the repeats are given. Residue conservation is coloured as explained in the consensus (C) sequence (X = any residue, ϕ = hydrophobic residue (A, F, I, L, M, V, W; blue), + = charged residue (D, E, H, K, R; violet), $ = polar, non-charged residue (N, Q, S, T, Y; orange), £ = special amino acids (P, C, G; brown)), -is a possible insertion or deletion site and var is a variable region. The risk factor in the LRRK2 WD40 domain reported is highlighted in red (G2385R). binding buffer screen) . A standard ProteoPlex 88-buffer screen was performed to find the buffer system in which affinity-bound 3xflag-LRRK2 was most stable. The starting material for the screen was 3-flagLRRK2 that had been purified in Tris pH 7.5 based lysis and wash buffers and stored at 4ºC (while still bound to the affinity beads) in storage buffer as described in Materials and Methods. At the moment of testing, affinity beads loaded with protein were rinsed with Tris pH 7.5 based buffer as described in Materials and Methods and used immediately afterwards. The melting curves shown are for the best condition calculated by ProteoPlex, Hepes pH 6.8 (green), the initial buffer, Tris pH 7.5 (red), and the worst condition, MES pH 5.5 (blue). Hepes pH 6.8 was used to adapt lysis and wash buffers for all subsequent protein purifications (see Results sections for exact compositions). A standard ProteoPlex 88-ligand screen was performed to find additives that enhance the stability of 3xflag-LRRK2 when this is bound to the anti-flag affinity beads. The starting material for the screen was 3-flagLRRK2 that had been purified as described in Materials and Methods, with the replacement of Tris pH 7.5 by Hepes pH 6.8 in lysis, wash, storage and rinse buffers. Affinity beads loaded with protein was stored at 4ºC (while still bound to the affinity beads) in storage buffer with Hepes pH 6.8 replacing Tris pH 7.5. The beads were rinsed as described in Materials and Methods (with the adaptation of the buffer to replace Tris pH 7.5 with Hepes pH 6.8) and used immediately afterwards. The resulting melting curve profiles are shown. The curves were assessed by visual inspection. Protein stability relates to an exponential increase / exponential decrease (cooperativity) of the curves. The most favorable melting curves are enclosed in boxes. (See Materials and Methods and Results sections for further details). As a result, the composition of the lysis/binding buffer used to purify 3-flagLRRK2 for the cryo-EM experiments was adapted to 20 mM Hepes pH 6.8, 10 mM CaCl2, 5 mM MgCl2, 100 mM NH4Cl, 1% (v/v) Triton, 5% (v/v) glycerol. Figure S3 . Elution buffer optimization by ProteoPlex screening. The stability of 3xflag-LRRK2 in 24 different elution buffers was assessed. The starting material for the screen was 3-flag LRRK2 that had been purified in Hepes pH 6.8 based buffer (see Results sections for more details) and stored at 4ºC (while still bound to the affinity beads) in the same buffer supplemented with 50% glycerol. The beads were rinsed with the elution buffers to be tested and protein was eluted and tested as described in Materials and Methods. The resulting melting curve profiles are shown. The curves were assessed by visual inspection. Protein stability relates to an exponential increase / exponential decrease (cooperativity) in the melting curves via the visual inspection.
The most favorable melting curves are enclosed in boxes. As a result, Hepes pH 8.2 was selected and used as the elution buffer when 3xflag-LRRK2 was purified for cryo-EM. Based on this result, the composition of the elution buffer for 3xflag-LRRK2 was adapted to 20 mM Hepes pH 8.2, 100 mM NH4Cl, 5 mM MgCl2, 10 mM CaCl2 and Triton 0,02%. Figure S4 . Vitrification of LRRK2 using holey grids by cryo-EM. LRRK2 sample as imaged in a holey grid. All the LRRK2 particles (shown by black arrows) are sticking to the carbon on the edges of the holes and none in the vitrified ice. Scale bar: 100 nm. 
